<I2) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
18 October 2001 (18.10.2001) 




PCT 



lilllliilillllllllll^ 

(10) International Publication Number 

wo 01/76632 Al 



(51) International Patent Classification^: A61K 45/06. 
A61P9/00. 9/10, A61K 38/55, 31/54. 31/165, 31/366, 
31/616, 31/519 // (A61K 38/55, 31:616, 31:54. 31:519, 
31:366,31:165) 

(21) lotematioaal Applicatioa Number: PCT/GBO 1/016 18 

(22) International Filing Date: 10 April 2001 (10.04.2001) 
(25) Filing Language: English 



(26) Publication Language: 



English 



(30) Priority Data: 
0008791.6 
0100548.7 



10 April 2000 (10.04.2000) GB 
9 Janoaiy 2001 (09.01.2001) GB 



(71) Applicants and 

(72) Inventors: WALD, Nicholas, J. [GB/GB]; 22 Staver- 
ton Road, Oxford OX2 6XJ (GB). LAW, Malcolm, R. 
[GB/GB]; 8 Grosvenor Gardens. London SW14 8BY 
(GB). 



(74) Agents: HALLYBONE, Huw, George et al; Carpmaels 
& Ransford, 43 Bloomsbury Square, London WCIA 2RA 
(GB). 

(81) Designated States (national): AE. AG, AL. AM. AT, AU, 
AZ, BA. BB, BG, BR, BY. BZ. CA, CH. CN, CO. CR, CU. 
CZ, DE, DK, DM, DZ, EE. ES. FI, GB, GD, GE, GH, GM, 
IfR, I fU. ID. XL, IN, IS, JP. KE. KG. KP. KR, KZ, LC, LK, 
LR, LS, LT. LU, LV, MA, MD, MG, MK, MN, MW. MX, 
MZ, NO, NZ, PL. PT, RO. RU. SD, SE, SG, SI. SK, SL, 
TJ, TM, TR, TT. TZ, UA. UG. US. UZ, VN, YU. ZA. ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW. MZ, SD, SL, SZ, TZ. UG, ZW), Eurasian 
patent (AM, AZ. B Y. KG, KZ, MD. RU. TJ. TM), European 
patent ( AT, B E. CH, C Y. DE. DK. ES, FI, FR, GB , GR, IE. 
rr. LU, MC. NL, PT. SE, TRX OAPI patent (BF. BJ, CP, 
CG. CI, CM, G A, GN, GW, ML, MR, NE, SN, TD. TG). 

Published: 

— with international search report 

— before the expiration of the time limit for amending the 
claims and to be Kpubltshed in the evetu^ofnce^t of 
amendments 



[Continued on next page] 



^ (54) Title: FORMULATION FOR THE PREVENTION OF CARDIOVASCULAR DISEASE 



Age 55 and over 

Women 90,000 

Men 83,000 

Stroke 



Age under 55 

Men 5,400 Women 1,700 
I I 




IHD 




4% 96% 

IHD and stroke deaths (England and Wales 1997) 



^ (57) Abstract: This invention relates to a method for the prevention of cardiovascular disease, a formulation for the prevention of 
cardiovascular disease, the use of specified active principals for die manufacture of such a formulation for use in the method and to 
a method of preparing said foimulation. The fonnulation of the present invention is a combination of active principals for use in the 
prevention of cardiovascular disease, notably ischaemic heait disease (including heart attacks) and stroke among the general adult 

^ population. 
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Formulation for the Prevention of Cardiovascular Disease 



This invention relates to a method for the prevention of cardiovascular disease, a 
formulation for the prevention of cardiovascular disease, the use of specified active 
5 principals for the manufacture of such a formulation for use in the method and to a method 
of preparing said formulation. 

Cardiovascular disease, such as ischaemic heart disease (IHD) and stroke constitutes the 
main causes of death in most economically developed coimtries, accounting for about a 
10 third of all adult deaths. Table 1 shows the numbers of deaths from cardiovascular disease 
in England and Wales in 1998 in men and women over the age of 15, including death from 
heart disease and stroke and the smaller numbers of deaths from other cardiovascular 
causes that relate to the major cardiovascular risk factors. In total there are 200,000 deaths 
per year. 



15 



Cause of death (IC3>-9 code) 


Men 


Women 




No of 
deaths 


% of all 
deaths 


No of 
deaths 


% of aU 
deaths 


Ischaemic heart disease (410-4) 


66009 


25% 


55024 


19% 


Stroke (430-8) 


21432 


8% 


36046 


13% 


Heart failure (428)*, myocardial 
degeneration (429.1)* and hypertensive 
disease (401-5) 


5149 


2% 


9172 


2% 


Aortic aneurysm (441) 


5829 


2% 


3668 


1% 


Total 


98419 


38% 


103914 


36% 



mostly due to ischaemic heart disease 



Table 1 

20 The main environmental causes of these diseases, apart from cigarette smoking, are dietary 
and other lifestyle factors that increase the established risk factors of blood pressure, 
plasma or serum cholesterol (hereinafter simply referred to as serum cholesterol), plasma 
or serum homocysteine (hereinafter sunply referred to as serum homocysteine), and 
impaire platelet function and coagulation. Realistic changes to lifestyle factors (dietary 

25 change, weight loss, increased exercise etc.) do not generally produce sufficient change in 
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the cardiovascular risk factors to substantially reduce cardiovascular risk, so drug treatment 
to reduce the risk factors is commonly used. 

The present policy for such drug treatment for reducing the incidence of cardiovascular 
5 diseases in the general population is based on intervention only when the level of one of 
these risk factors (especially blood pressure) is found to be particularly high 
(approximately the top S% of the distribution in middle aged people and die top 10% in 
elderly people). Drugs have tended to be used specifically for the control of high values of 
each risk factor: an individual found to have what is regarded as high blood pressure but an 

10 average serum cholesterol concentration will be given treatment to lower the blood 
pressure but no treatment to lower the serum cholesterol. Drugs to alter platelet function 
(such as, for example, aspirin) and to lower serum homocysteine (such as, for example, 
foUc acid) are rarely reconmiended for healthy persons. In persons who have had a non- 
fatal heart attack or stroke, treatment aimed at lowering blood pressure is given only if the 

IS blood pressure is at a level regarded as high (about top 10%), cholesterol lowering 
treatment is given if serum cholesterol is in roughly ttie upper half of the cholesterol 
distribution in the population, a^irin is routinely given, folic acid is generally not given. 

The prevailing view that only extreme values of the clinical risk factors should be treated is 
20 reinforced by the commonly used terms '"hypertension" (high blood pressure), 
"hypercholesterolaemia" (high serum cholesterol), **hyperhomocysteinaemia" (high serum 
homocysteine) implying that it is the increase &om the normal value which is the 
damaging or dangerous condition. '"Normal", as used herein, means having a level of risk 
factor (such as blood pressure, serum cholesterol, serum homocysteine) which is aroimd 
25 the population average and therefore not judged to be high on the basis of conventional 
clinical practice or published professional guidelines (such as described, for example, in 
WO-A-97/38694 in the name of Merck & Co., Inc). "High" values have been defined in 
published professional guidelines as above a specified absolute value which is often close 
to the 90th or 95th centile of the risk factor in the population. 

30 

Under current clinical practice therefore, iadividuals found to have high values of the risk 
factors of cardiovascular disease are treated to reduce the risk factors (e.g. blood pressure 
or lipid level) to the so-called normal value, but no lower, by the appUcation of one of 
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many active principals known in the art. These high values may come to light as a result 
of routine health screening or as a result of an individual undergoing tests for a related or 
unrelated condition. Alternatively an individual who has had the misfortune of suffering 
from a cardiovascular insult such as a heart attack or stroke, may receive treatment for one 
5 or more of the risk factors associated with cardiovascular disease. 

The proposition underlying this invention is that this policy and the practical clinical 
management of the policy is inefficient There is, in fact, a considerable prejudice in the 
art which focuses clinical attention on the control of what are considered to be abnormally 
1 0 high risk factors once an individual presents with one or more high risk factors. 

The present invention is based, in part, on the realisation of the following: 

(1) Whilst cardiovascular disease is responsible for 37% of all deaths in England and 
15 Wales, treating individuals m the top 5% or so of a single risk factor distribution cannot 

make a significant impact on a group of diseases common enough to cause 37% of all 
deaths, even if the treatment were totally successful. 

(2) Despite (he aetiological importance of the cardiovascular risk factors, their 
20 effectiveness as screening tests in predicting risk in an individual is relatively weak 

(reference 10). Only about 20% of all deaths from heart disease and stroke occur in 
persons whose values of any of the risk &ctors lie in the top 10% of the distribution among 
parsons in any specified age group. Since most cases of cardiovascular disease, such as 
myocardial in&rction, occur in persons with risk factors close to the population average, 

25 seeking to identify persons who will have a heart attack or stroke by identifying only 
persons with especially high values of risk &ctors necessarily has a limited impact 
Importantiy, the av^ge values of serum cholesterol, blood pressure and serum 
homocysteine in Britain and other Westem populations where heart disease and stroke are 
common are high compared with the values in populations in which heart disease and 

30 stroke are rare. Also the distribution of values around this "high" average is relatively 
narrow. Figures 7 to 9 show the relative distributions of blood pressure and serum 
cholesterol in persons who subsequentiy die from a stroke or ischaemic heart disease, and 
the relative distributions of blood pressure and serum cholesterol in persons of the same 
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age who do not subsequently die from these diseases. There is substantial overlap in the 
distributions indicating that the relevant risk factors (blood pressure or serum cholesterol) 
are poor discriminators of those who will and those who will not be affected. For example, 
if a serum cholesterol cut off level was selected that identified the 5% of people with 
5 highest serum cholesterol levels who did not die of ischaemic heart disease over the period 
of follow-up (false positive rate, FPR = 5%), only 15% of persons who did die of 
ischaemic heart disease over the same period of follow-up would be correctly identified 
(detection rate DR, = 15%). Thus, 85% of fiiture deaths fcom ischaemic heart disease 
would be missed. The false positive rate (FPR) refers to the proportion of persons not 
1 0 developing the specified disease (stroke or ischaemic heart disease) whose value of the risk 
factor exceeds the specified value. The detection rate (DR) refers to the proportion of 
persons who do develop the disease whose values of the risk factor exceeds the specified 
value. 

IS (3) Offering treatment to reduce the risk of a heart attack or stroke by reducing any one of 
these risk factors in isolation has a limited mpact on the potential for reducing risk. Heart 
disease and stroke are common in Western countries because the average values of all the 
important risk factors are high and their effects, being independent of each other, interact 
in a multiplicative (or syner^stic) manner. A combined treatmmt regimen aimed at 

20 changing several risk factors together is necessary to achieve a substantial reduction in 
risk. 

(4) Present clinical practice fails to take account of the &ct that the increased risk of 
cardiovascular disease with a particularly high level of one of the known risk factors 

25 represents merely that part of a dose response relationship lying above a population- 
determined normal level. The present inventors have demonstrated and discuss herein, that 
reducing the level of a risk factor below the accepted normal value gives rise to a 
concomitant reduction in the risk of cardiovascular disease. This finding and proof 
demonstrates that treatment by treating abnormally high levels of a risk factor is not 

30 efficient because there is no risk threshold. Even within the population "normal" range, 
fiirther reduction of the risk factor continues to provide fiirther reduction in the risk of 
cardiovascular disease. By detailed analysis of the literature and the appUcation of 
techniques of biomedical statistics and meta-analysis, the present inventors have shown 
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that there is no effective lower threshold of the risk of cardiovascular disease in relation to 
the level of a particular risk factor in economically developed populations, below which 
there is no further reduction in risk for further reductions in the risk factor. 

5 For example. Figure 1 is a logarithmic plot of the relative risk' of suffering a stroke against 
the diastolic blood pressure. The advantage of using a log scale is that, if there is a strong 
link between the risk factor and the disease, there is a constant proportional reduction for a 
given unit change in the risk factor &om any point on its distribution. The average 
diastolic blood pressure in the population is in the region of 85mmHg (see Figures 7 and 8) 

10 and it can readily be seen that an individual exhibiting a higher blood pressure has an 
increased risk of suffering from a stroke. However, what is also apparent is that reducing 
the blood pressure, below that considered to be normal, by the same token reduces the risk 
at a similar rate on this logarithmic scale. Reductions in blood pressure among people 
with blood pressure which is not regarded as high, using blood pressure reducing agents in 

IS appropriate dosages, do not, or only very rarely, cause serious side effects, but do reduce 
the risk of cardiovascular disease. Significantly, the evidence is that tiie risk continues to 
be reduced across the whole range of blood pressure values found in flxe population and 
does not reach a threshold of risk at or aroimd the average level in the population. 
Although as currently understood, the risk of cardiovascular disease increases when one of 

20 the risk factors exceeds the population average value, the risk does not remain constant 
below this value, but decreases with furdier decrease of the risk factor below the normal 
value. This is shown herein in Figures 1 to 5, 

It can thus be seen that Hxere are considerable advantages in reducing the level of risk 
25 factors such as blood pressure, serum lipid levels, platelet function levels and serum 
homocysteine levels below the normal levels exhibited in a given population, even where 
none of these levels exceeds the normal level in an individual. Any reduction in one or 
more of the risk factors of blood pressure, serum lipid levels, platelet function levels and 
serum homocysteme levels provides a significant reduction in the risk of cardiovascular 
30 disease, even if the levels in a particxilar individual are not high. 

Effecting a reduction in the risk factor in individuals with a normal level of the risk factor 
is contrary to clinical practice, thus this proposal runs entirely contrary to the art. 



wo 01/76632 



6 



PCT/GBOl/01618 



The basis of the present invention is therefore that iadividuals should be treated 
irrespective of whether they exhibit particularly higlr values of any of the risk factors 
associated with cardiovascular disease or have a clinical history of cardiovascular disease, 
5 and that all risk factors should be changed. This is a considerable departure from tiie 
normal clinical practice and dogma. 

TTie object of the present invention is to provide a method and formulations to address a 
significant clinical problem in the prior art. Cuirent medical practice concentrates on the 

10 treatment of individuals who exhibit high levels of cardiovascular risk factors, such as high 
blood pressure, higji serum lipid levels and high serum homocysteine levels, by treating 
these abnormal factors with various pharmaceuticals. The present invention demonstrates 
that this practice is inefiBcient since an extremely high proportion of the population is at 
risk of developing, and dying from cardiovascular disease with normal levels of or without 

15 knowing even if levels are above normal. By proposing reducing these levels in all 
patients, a significant improvement in the general health of the world's population can be 
achieved. 

Combination drug therapies for the treatment of the risk fisictors of cardiovascular disease 
20 are known. The individual active principals used to treat the risk &ctors independently are 
well known and are, on occasion, used in combination. For example, in the treatm^ of 
high blood pressure, if an individual appears to fidl to respond to a particular class of blood 
pressure reducing active principal, the dose of that drug will be inoeased to a higher dose, 
but if that still fails to give rise to tiie required blood pressure reduction, a second blood 
25 pressure lowering active principal may be administered in combination. In this clinical 
scenario, of course, the availability of a single formulation containing two blood pressure 
reducing active principals may not be useful as the whole clinical procedure requires 
careful dose adjustment in response to the condition of the patient. Recently, clinical 
practice has been to commence treatment of persons with abnormally high blood pressure 
30 with two different blood pressure lowering drug$ in combination in some cases. 

It has also been proposed to administer active principals against different risk factors in a 
single formulation. In WO-A-97/38694 (Merck & Co., Inc) for example, a lipid reducing 
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drug, 3-hydroxy-3-methylglutaryl coenzyme A reductase inhibitor (HMG-CoA RI -■ a 
statin), is formulated together with folic acid (a homocysteine reducing drug) to make a 
combined formulation which is said to be more convenient for patient compUance as it is 
reasonably easy to add the small amount of folic acid necessary to an existing daily HMG- 
5 Co A RI unit dosage form. WO-A-97/38694 neither demonstrates nor suggests any 
additional physiological benefit of the combination. WO-A-97/38694 suggests very 
generally that other active agents may be added, hsting a large and varied range of active 
agents with no specificity or indication of their intended purpose. Most significantly, there 
is no indication whatsoever of administering a combined formulation to individuals 

10 without measuring, or if measured regardless of the level, of any of the risk factors 
associated with cardiovascular disease. WO-A-98/11896 (Merck & Co., Inc) parallels this 
disclosure proposing a combinatioii of an HMG-CoA RI with a platelet segregation 
inhibitor. Neither the rationale for the combination nor any indication of advantage is 
disclosed. WO-A-98/19690 (Bristol-Myers Squibb Company) discloses combinations of 

15 folic acid (with or without vitamin B12) together with an agent selected to dilate the brain 
vasculature, tins agent in some selections being a drug that is also in use as a blood 
pressure reducing agent There are however critical distinctions firom the present 
invention. The drugs are selected as vasodilating agents, not because they lower blood 
pressure. The folic acid is used only in persons with early Alzheimer's disease, not the 

20 general population and only in such persons with high homocysteine, not all such persons. 
The combination is not specified as a single preparation formulation. Spaulding et al 
Circulation (1998), 98(8), (757-765) describe clinical trials on the administration of aspirin 
and various ACE inhibitors to patients with ischaemic heart disease that is causing chronic 
heart failure. There are again critical distinctions from the present invention. The ACE 

25 inhibitor is used to control heart failure, not to prevent recurrent myocardial in&rction or 
other recurrent ischaemic events; there is therefore no disclosure to synergy with the 
aspirin. The combination is to be used only in patients with heart failure, not in the general 
populatioiL The combination is not specified as a single preparation formulation. Forbes 
et al Semin. Thromb. Hemostasis (1999), 25 SuppL, 55-59 describe combinations of one or 

30 other of two separate types of blood pressure reducing agents with a platelet aggregation 
inhibitor in trials on patients ahready exhibiting peripheral arterial obstructive disease or 
coronary artery disease. The trial concluded that the coadministration of the platelet 
aggregation agent did not interfere with the control of hypertension or angina. Again there 
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are critical distinctions from the present invention. The calcium channel blocker was to be 
used to lower blood pressure only in patients selected as having particularly high blood 
pressure (hypertension), and the beta-blocker was to be used either to treat hypertension in 
the same way or to treat angina (that is to reduce the frequency of the pain). The 
5 combination is to be used only in persons with peripheral or coronary arterial disease, not 
the general population. The combination is not specified as a single preparation 
formulation. 

According to the present invention there is provided a method for reducicg the risk of 
10 cardiovascular disease comprising administering simultaneously, separately or 
sequentially, active principals from at least two of the following three categories: 

i) at least one blood pressure lowering agent, 

ii) at least one lipid-regulating agent, and 

iii) at least one serum homocysteine lowering agent, 

15 with or without at least one platelet function altering agent, to an individual without 
measuring, or if measured regardless of the level of, one or more of the risk factors of 
cardiovascular disease selected from blood pressure, serum cholesterol, serum 
homocysteine or platelet fimction. 

20 Alternatively, there is provided a method for reducing the risk of cardiovascular disease 
comprising administering simultaneously, separately or sequentially, at least one blood 
pressure lowering agent and at least one active principal from at least one of the following 
two categories: 

i) at least one Upid-regulating agent, and 

25 ii) at least one serum homocysteine lowering agent, 

with or without at least one platelet function altering agent, to an individual without 
measuring, or if measured regardless of the level of, one or more of the risk factors of 
cardiovascular disease selected from blood pressure, serum cholesterol, serum 
homocysteine or platelet function. 

30 

As used herein, the term "cardiovascular disease" means any atheromatous arterial disease, 
any non-syphilitic arterial aneurysm, and cerebral and subarachnoid haemorrhage. The 
cardiovascular system encompasses the entire vascular system of the body including the 
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heart itself. Thus the term "cardiovascular disease" includes, but is not limited to, 
ischaemic heart disease (IHD), angina pectoris, coronary heart disease, stroke, transient 
ischaemic attacks, cerebrovascular disease, hypertensive disease, aortic aneurysm, 
peripheral arterial disease and retinal arterial disease. 

5 

The physiological effects of blood pressure lowering agents, lipid-regulating agents, 
platelet function altering agents and serum homocysteine lowering agents in reducing the 
risk of cardiovascular disease have been found to be independent of each other. The 
recognition of the combined effect of iising these four different categories of drugs 

10 together is novel. At the preferred dosages of these drugs, the prevalence of the ratio of 
benefit to hazard, i.e. the ratio of the reduction in the incidence of cardiovascular disease to 
the prevalence of adverse effects of the drugs, is high. The estimation of the preventive 
effect of the formulation of the present invention and its application in a preventive setting 
is novel. In fact, a policy of treating a person in the general population, selected only on 

15 the basis of his or her age and sex, preventively against cardiovascular disease is contrary 
to the present policy for reducing the incidence of cardiovascular disease, vAnch is based 
on intervention only if one or more risk &ctors are found to be high. 

It is of considerable significance to the present invention that the method is applied to an 
20 individual without measuring, or if measured regardless of the level of, one or more of the 
risk factors of cardiovascular disease. As discussed above, only 5-10% of the population 
exhibit values of any of the risk &ctors of cardiovascular disease sufficiently high to 
warrant drug treatment under present clinical practice, but 37% of the population die firom 
a cardiovascular disease. The effort involved in dealing with those individuals vAio have 
25 particularly high values of risk fectors, in terms of medical analysis, clinician's time, the 
development of treatment programmes etc far outweighs the sunple solution proposed here 
of reducing the risk factors in all persons above a specified age. 

The correlation between age and the risk of cardiovascular disease is very strong as 
30 demonstrated in Figure 6 hereui. It is stronger than the relationship with risk factors of 
blood pressure, serum cholesterol and serum homocysteine. The data shown in Figure 6 
demonstrate that it is possible to determine a cut off age for routine treatment which may 
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be independent of the need for every individual to undergo time consuming and costly 
tests. 

Preferably, the method is applied to an individual above a predetermined age, for example 
5 an individual who may have no clinical symptoms of cardiovascular disease, the only 
criterion being that he or she is above a predetermined age. The predetermined age will 
vary from population to population according to the incidence of cardiovascular disease or 
according to the age distribution of cases (v^ch depends on patterns of diet, smoking and 
other factors). The predetermined age can be determined simply by determining the age 

10 above which 95% of the deaths from ischaemic heart disease or stroke occur. Typically 
the predetermined age is from 45 to 65. The age by which 5% of all deaths from heart 
disease and stroke have occurred in England and Wales is about 55 for men and about 65 
for women. Thus, most preferably, the method is applied to an individual above the age of 
55 for males and above the age of 65 for females, based on England and Wales mortality 

15 data, and in other European countries the predetermined age would be similar. 
Alternatively, for simplicity, a single age preferably from 45 to 65, for example about 55, 
may be used for both men and women. 

Alternatively, the method may be used when an individxial's annual risk of ischaemic heart 
20 disease and stroke, calculated from their age, sex and measurable risk factors including 
blood pressure, serum cholesterol, serum homocysteine and smoking history, exceeds a 
predetermined value (sudi as for example 2% per year). The predetermined age may be 
determined using known statistical analyses based on data obtained from the population in 
which tiie individual resides. Preferably, the metiiod is applied to individuals hi the 
25 population above the age for the gender above which 95% of the deaths due to ischaemic 
heart disease or stroke occur. 

The method may also be applied to an individual who has previously been diagnosed as 
having had the clinical symptoms of cardiovascular disease, irrespective of age. 

30 

Although the active principals may be administered simultaneously, separately or 
sequentially, preferably the active principals are administered simultaneously in a single 
dosage form. This is a mayor departure from present clinical pmctice. Present practice is 
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to offer treatment (with the exception of aspirin) if the value of a particular risk factor is 
particularly high, and then to treat the risk factor that is high (even though risk of disease 
may be high and this would respond to the lowering of all risk factors). 



5 For £dl of the active principals, the dosage is selected to maximise the reduction of risk of 
cardiovascular disease whilst minimising undesirable side effects. The dose will depend 
on the active principal concerned. The preferred doses are calculated to be at levels 
optimising the ratio of benefit to hazard, i.e. the ratio of reduction of the risk of 
cardiovascular disease to the risk of adverse effects of the administered agent This 

10 optimisation is well within the scope of the skilled person with the benefit of ^propriate 
experimental trials. The most preferred doses for Upid-regulating agents are within the 
thempeutic range recommended by the British National Formulary of March 2000 (see 
Table 2). The most preferred doses for platelet fimction altering agents are at the lower 
end of the therapeutic range recommended by the British National Formulary of March 

1 5 2000 (see Table 2) (for example about 75 mg/day of aspirin). The most preferred doses for 
blood pressure lowering agents are half of the doses at the lower end of the fterq)eiitic 
range recommended in the British National Formulary of March 2000 (see Table 2). The 
most preferred dose of folic acid is about 0,8 mg/day. 



BNF Section 


Active 
Principal 


BNF Recommended Dose 


Most Preferred 
Daily Dose 


2.2.1 

Thiazide-like 
diuretics 


bendroflume- 

thiazide/ 

bendrofluazide 


hypertension, 2.5mg in the morning, 
higher doses rarely necessary 


about 1.25mg 




chlorthalidone 


hypertension, 25mg in the morning, 
increased to 50mg if necessary 


about 12.5mg 




cyclopenthia- 
zide 


hypertension, initially 250|ag daily in 
the morning, increased if necessary to 
500M,g daily 


about 125^g 




hydrochloro- 
thiazide 


hypertension, 25mg daily, increased to 
50mg daily if necessary; in some 
patients (especially the elderly) an 
initial dose of 12.5mg daily may be 
sufficient 


about 12.Smg 




indapamide 


2.5mg in the morning 


about 1.25mg 




mefiuside 


initially 25-50mg in the morning, 
maintenance 25mg daily or on alternate 
days 


about 12.5mg 
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metolazone 


hypertension, initially 5mg in the 
morning, maintenance 5mg on alternate 
days 


about 2.5mg 
on alternate 
days 




polythiazide 


usually l-4mg daily, in hypertension 
500ng daily may be adequate 


about Img 




xipamide 


hypertension, 20mg in the morning 


about. lOmg 


2.4 Beta 
blockers 


propranolol 
hydrochloride 


by mouth, hypertension, initially 80mg 
twice daily, increased at weekly 
intervals as required, maintenance 160- 
320mg daily 


about SOmg 




acebutolol 


hypertension, initially 400mg once 
daily or 200mg twice daily, increased 
after 2 weeks to 400mg twice daily if 
necessary 


about 200mg 




atenolol 


by mouth, hypertension, 50mg daily 
(higjier doses rarely necessary) 


about 25mg 




betaxolol 
hydrochloride 


20mg daily (elderly patients lOmg), 
increased to 40mg if required 


about lOmg 




bisoprolol 
fumarate 


usual dose lOmg daily (5mg may be 
adequate in some patients), max. 
recommended dose 20mg daily 


about Smg 




carvedilol 


hypertension, initially 12.5mg once 
daily, increased after 2 days to usual 
dose of 25mg once daily, if necessary 
may be further increased at intervals of 
at least 2 weeks to max. SOmg daily in 
single or divided doses; elderly initial 
dose of 12.5mg daily may provide 
satis&ctory control 


about 12.5mg 




celiprolol 
hydrochloride 


200mg once daily in the morning, 
increased to 400mg once daily if 
necessary 


about lOQmg 




labetalol 
hydrochloride 

• 


by mouth, initially lOOmg (SOmg in 
elderly) twice daily witii food, 
increased at intervals of 14 days to 
usual dose of 200mg twice daily, up to 
800mg daily in 2 divided doses (3-4 
divided doses if higher), max. 2.4g 
daily 


about 200mg 




metoproloi 
tartrate 


by mouth, hypertension, initially 
lOOmg daily, maintenance 100-200mg 
daily in 1-2 doses 


about SOmg 




nadolol 


hypertension, SOmg daily, increased at 
weekly intervals if required, max. 
240mg daily 


about 40mg 




nebivolol 


5mg daily; elderly initially 2.5mg daily, 
increased if necessary to Smg daily 


about 2.Smg 
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oxprenolol 
hydrochloride 


hypertension, 80-160mg daily in 2-3 
divided doses, increased as required, 
max. 320mg daily 


about 40mg 




pindolol 


hypertension, initially 5mg 2-3 times 
daily or 15mg once daily, increased as 
required at weekly intervals, usual 
maintenance 15-30mg daily, max. 
45mg daily 


about 7.5mg 
daily 




timolol 
maleate 


hypertension, initially 5mg twice daily 
or lOmg once daily, gradually 
increased if necessary to max. 60mg 
daily (given in divided doses above 
20mg daily) 


about 5mg 


2.5.1 

Vasodilator 
antihyper- 
tensive drugs 


hydralazine 
hydrochloride 


by mouth, hypertension, 25mg twice 
daily, increased to usual max. 50mg 
twice daily 


about 25mg 
daily 




minoxidil 


initially 5mg (elderly 2.5mg) daily in 1- 
2 doses, increased by 5-lOmg every 3 
or more days, max. usually 50mg daily 


about 12.5mg 


2.5.5.1 ACE 

inhibitors 


captopril 


hypertension, used alone initially 
12.5mg twice daily; if used in addition 
to diuretic or in elderly initially 6.25mg 
twice daily (first dose at bedtime); 
usual maintenance dose 25mg twice 
daily; max. 50mg twice daily (rarely 
three tunes daily in severe 
hypertension) 


about 25mg 
daily 




cilazapril 


hypertension, initially l-1.25mg once 
daily (initial dose reduced in those 
receiving a diuretic, in the elderly, in 
renal impairment and in severe hepatic 
impairment - consult product 
literature), usual maintenance dose 2.5- 
5mg daily, max, 5mg daily 
renovascular hypertension, initially 
250-500ng once daily, then adjusted 
according to response 


about 1.25mg 




enalapril 
maleate 


hypertension, used alone, initially 5mg 
once daily; if used in addition to 
diuretic, in elderly patients or in renal 
impaument mitially 2.5mg daily; usual 
maintenance dose 10-20mg once daily; 
in severe hypertension may be 
increased to max. 40mg daily 


about 5mg 




fosinopril 


hypertension, initially lOmg daily, 
increased if necessary after 4 weeks, 
usual dose range 10-40mg (doses over 
40mg not shown to increase efficacy) 


about 5mg 
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imidapril 
hydrochloride 


initially Smg daily before food; if used 
in addition to diuretic, in elderly, in 
patients with heart failure, angina or 
cerebrovascular disease, or in renal or 
hepatic impairment, initially 2.5mg 
daily; if necessary increase dose at 
intervals of at least 3 weeks; usual 
maintenance dose lOmg once daily; 
max. 20mg daily (elderly lOmg daily) 


about 5mg 




lisinopril 


hypertension, initially 2.5mg daily; 
usual maintenance dose 10-20mg daily; 
max. 40mg daily 


about Smg 




moexipril 
hydrochloride 


used alone, mitially 7.5mg once daily; 
if used in addition to diuretic, with 
nifedipine, in elderly, in renal or 
hepatic impairment, initially 3.75mg 
once daily; usual range 15-30mg once 
daily; doses above 30mg daily not 
shown to increase efficacy 


about 7.5mg 




perindopril 


hypertension, initially 2mg daily 
(before food), usual maintenance dose 
4mg once daily, max. Smg daily 


about 2mg 




quinapril 


hypertension, initially lOmg once daily; 
with a diuretic, in elderly, or in renal 
impairment initially 2.5mg daily; usual 
maintenance dose 20-40mg daily in 
single or 2 divided doses; up to 80mg 
daily has been given 


about lOmg 




ramipril 


hypertension, initially 1.25mg daily, 
increased at intervals of 1-2 weeks, 
usual range 2.5-5mg once daily, max. 
lOmg daily 


about 1.25mg 




trandolapril 


hypertension, initially SOOjig once 
daily, increased at intervals of 2-4 
weeks, usual range l-2mg once daily, 
max. 4mg daily 


about O.Smg 


2.5.5.2 
Angiotrasin 
n receptor 
antagonists 


candesartan 
cilexetil 


initially 4mg (2mg in hepatic and renal 
impairment) once daily adjusted 
according to response, usual 
maintenance dose Smg once daily, 
max. 16mg once daily 


about 4mg 




irbesartan 


150mg once daily, increased if 
necessary to 300mg once daily (in 
haemodialysis or in elderly over 75 
years, initial dose of 75mg once daily 
may be used) 


about 75mg 
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losartan 
potassium 


usually 50mg once daily (elderly over 
75 years, moderate to severe renal 
impairment, intravascular volume 
depletion, initially 25mg once daily), if 
necessary increased after several weeks 
to lOOmg once daily 


about 25mg 




telmisartan 


40mg once daily, increased if necessary 
to 80mg once daily 


about 20mg 




valsartan 


usually 80mg once daily (elderly over 
75 years, mild to moderate hepatic 
impairment, moderate to severe renal 
impariment, intravascular volume 
depletion, initially 40mg once daily), if 
necessary increased after at least 4 
weeks to 160mg daily (80mg daily in 
hepatic impairment) 


about 40mg 


2.6.2 
Calcium 
channel 
blockers 


amlodipine 
besilate 


hypertension, initially 5mg once daily, 
max. lOmg once daily 


about 2,5mg 




diltiazem 
hydrochloride 


see individual preparations 






felodipine 


hypertension, initially 5mg (elderly 
2.5mg) daily in the morning, usual 
maintenance 5-lOmg once daily, doses 
above 20mg daily rarely needed 


about 2.5mg 




isradipine 


2.5mg tvsdce daily (L25mg twice daily 
in elderly, hepatic or renal impairment), 
increased if necessary after 3-4 week to 
5mg twice daily (exceptionally up to 
lOmg twice daily), maintenance 2.5 or 
5mg once daily may be sufficient 


about 2.5mg 
daily 




lacidipine 


initially 2mg as a single daily dose, 
preferd)ly in the morning; increased 
after 3-4 weeks to 4mg daily, then if 
necessary to 6mg daily 


about 2mg 




lercanidipine 
hydrochloride 


initially lOmg once daily; increased if 
necessary after at least 2 weeks to 
20mg daily 


about 5mg 




nicardipine 
hydrochloride 


initially 20mg 3 times daily, increeised 
after at least 3 days to 30mg 3 times 
daily (usual range 60-1 20mg daily) 


about 30mg 
daily 




nifedipine 


see individual preparations 






nisoldipine 


initially lOmg daily, preferably before 
breakfast; if necessary increase at 
intervals of at least 1 week^ max. 40mg 
daily 


about 5mg 
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2.9 Platelet 
function 
altering drugs 


aspirin 


75-300mg daily 


about 75mg 




clopidrogrel 


75mg once daily 


about 75rag 




dipyridamole 


by mouth: 

300-600mg daily in 3-4 divided doses 
before food 

modified-release preparations, see 

individual preparations 

by intravenous injection: 

diagnostic only, consult product 

literature 


about 300mg 




ticlopidine 
hydrochloride 


250mg twice daily 


about 500mg 
daily 


2.12 Lipid- 

regulating 

drugs 


colestyramine 


Upid reduction (after initial 
introduction over 3-4 weeks) 12-24g 
daily in water (or other suitable liquid) 
in single or up to 4 divided doses, up to 
36g daily if necessary 
child 6-12 years see product Uterature 


about 12g 




colestipol 
hydrochloride 


5g 1-2 times daily in liquid, increased 
if necessary at intervals of 1-2 months 
to max. of 30g daily (in single or 2 
divided doses) 


about 5g 




bezafibrate 


see individual preparations 






ciprofibrate 


lOOmg daily 


about lOOmg 




clofibrate 


over 65kg, 2g daily (50-65kg, 1.5g 
daily) in 2 or 3 divided doses 


about 2g 




fenofibrate 


see individual preparations 






gemfibrozil 


1.2g daily, usually in 2 divided doses; 
range 0.9-1. 5g daily 


about 1.2g 




atorvastatin 


primary hypercholesterolaemia and 
combined hyperlipidaemia, usually 
lOmg once daily 

familial hypercholesterolaemia, 
initially lOmg daily, increased at 
intervals of 4 weeks to 40mg once 
daily; if necessary further increased to 
max. 80mg once daily (or combined 
with anion-exchange resin in 
heterozygous familial 
hypercholesterolaemia) 


about lOmg 




cerivastatin 
sodium 


initially lOO^xg once daily in the 
evening, increased by increments of 
100}ig at intervals of not less than 4 
weeks to max. 300fig once daily 
(200^g daily in moderate to severe 
renal impairment) 


about 200^g 
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fluvastatin 


initially 20-40mg daily in the evening; 
usual range 20-40mg daily in the 

evening, adjusted at intervals of 4 
weeks; up to 40mg twice daily may be 
required 


about 20mg 




pravastatin 
sodium 


usual range 10-40mg once daily at 
night, adjusted at intervals of not less 
than 4 weeks 


about 20mg 




simvastatin 


hyperlipidaemia, lOmg daily at night, 
adjusted at intervals of not less than 4 
weeks; usual range 10-40mg once daily 
at night 

coronary heart disease, initially 20mg 
once daily at night 


about 20mg 



Table 2 



For drugs used to lower blood pressure, the dose of an active principal is below the lower 
5 therapeutic dosage for the indication of flie active principal. As used herein, the term 
**therapeutic dosage" is intended to refer to the commonly used dose in clinical practice for 
the treatment of high levels of the risk factor or for the treatment of cardiovascular disease 
by the separate active principal. The most preferred doses for blood pressure lowering 
agents are half of the doses at the lower end of the therapeutic range recommended in the 

10 British National Formulary of March 2000. This is in order to maximise Ae therapeutic 
benefit of the combination of agents, v/bUe minimising the risks of adverse effects of the 
individual £^ents. An analysis of randomised placebo controlled trials of the individual 
drugs (given in the references) shows that with half the present recommended dose the 
reduction in blood pressure is only 20% lower tiian with the full reconmiended dose, while 

15 the reduction in adverse efifects is much greater. Most preferably, the dose of a blood 
pressure lowering agent is about half the recommended dose (or, where a range of doses is 
given, half of the reconunended dose at the lower end of the recommended therapeutic 
range) for the blood pressure lowering agent. 

20 Preferably the blood pressure lowering agent is a diuretic, a beta blocker, an ACE 
inhibitor, an angiotension-H receptor antagonist, a vasodilator antihypertensive drug, 
and/or a calcium-chaimel blocker. More preferably the blood pressure lowering agent is a 
diuretic, and/or a beta blocker, and/or an ACE inhibitor. 
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Preferably the diuretic is a thiazide or thiazide-like diuretic. Preferably the thiazide or 
thiazide-like diuretic is hydrochlorothiazide, chlorthalidone, indapamide, 
bendroflumethiazide, chlorothiazide, raetolazone, cyclopenthiazide, polythiazide, 
mefiruside, or xipamide. Most preferably the thiazide or thiazide-like diuretic is 
5 hydrochlorothiazide. Thiazide or thiazide-like diuretics are categorised in Section 2.2.1 of 
the British National Formulary of March 2000 and other equivalent national formularies or 
pharmacopoeias, such as for example the *Thysicians Desk Reference" (FDR) and 
**Martindale: The Extra Phannacopoeia" (Reynolds JEF (ed.), London, Royal 
Pharmaceutical Society, 1996). Preferably the hydrochlorothiazide is administered in an 
10 amount of from about 2.5 mg to about 62.5 mg per day; more preferably flie 
hydrochlorothiazide is administered in an amount of from about 5 mg to about 37.5 mg per 
day; most preferably the hydrochlorothiazide is administered in an amount of about 12.5 
mg per day. 

15 Preferably the beta blocker is a Pi-selective adrenoceptor antagonist; preferably the Pi 
selective adrenoceptor antagonist is atenolol, bisoprolol, betaxolol, metoprolol, celiprolol, 
or acebutolol. Alternatively the beta blocker is a non-selective beta-adrenoceptor 
antagonist; preferably the non-selective beta-adrenoceptor antagonist is pindolol, 
propranolol, oxprenolol, sotalol, timolol, or nadolol. Alternatively the beta blocker is a 

20 drug with combined P- and a-adrraoceptor blocking action; preferably this drug is 
carvedilol, or labetolol. Most preferably the beta blocker is atenolol. Beta blockers are 
categorised in Section 2.4 of the British National Formulary of March 2000 and in other 
equivalent national formularies or pharmacopoeias. Preferably the atenolol is administered 
in an amount of from about 5 mg to about 125 mg per day; more preferably the atenolol is 

25 administered in an amount of from about 10 mg to about 75 mg per day; most preferably 
the atenolol is administered in an amount of about 25 mg per day. 

Preferably the ACE inhibitor is enalapril, perindopril, captopril, cilazapril, trandolapril, 
fosinopril, quinapril, lisinopril, ramipril, or moexipril. Most preferably the ACE inhibitor 
30 is enalapril. ACE inhibitors are categorised in Section 2.5,5.1 of the British National 
Formulary of March 2000 and in other equivalent national formularies or pharmacopoeias. 
Preferably the enalapril is administered in an amount of from about 1 mg to about 25 mg 
per day; more preferably the enalapril is administered in an amoimt of from about 1.5 mg 
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to about 15 mg per day; most preferably the enalapril is adniinistered in an amount of 
about 5 mg per day^ 

Preferably the angiotension-II receptor antagonist is losartan, valsartan, candesartan, 
5 eprosartan, irbesartan or tehnisartan. More preferably the angiotension-II receptor 
antagonist is losartan. Angiotension-II receptor antagonists are categorised in Section 
2.5.5.2 of the British National Formulary of March 2000 and in other equivalent national 
formularies or pharmacopoeias. Preferably the losartan is administered in an amoimt of 
from about 5 mg to about 125mg; more preferably the losartan is administered in an 
10 amount of from about 10 mg to about 75 mg per day; most preferably the losartan is 
administered in an amount of about 25 mg per day. 

Preferably the vasodilator antihypertensive drug is hydralazine. Vasodilator 
antihypertensive drugs are categorised in Section 2.5.1 of the British National Formulary 
15 of March 2000 and in other equivalent national formularies or pharmacopoeias. Preferably 
the hydralazine is administered in an amount of from about 2.5 mg to about 62.5 mg per 
day; more preferably the hydralazine is administered in an amount of from about 5 mg to 
about 37.5 mg per day; most preferably the hydrala2ine is administered in an amount of 
about 12.5 mg per day. 

20 

Preferably the calcium-channel blocker is amlodipine, diltiazem, felodipine, isradipine, 
lacidipine, lercanidipine, nicardipine, nifedipine, nimodipine or nisoldipine. More 
preferably the caldum-channel blocker is amlodipine. Calcium-channel blockers are 
categorised in Section 2.6.2 of tiie British National Formulary of March 2000 and in other 
25 equivalent national formularies or pharmacopoeias. Preferably the amlodipine is 
administered in an amount of from about 0.5 mg to about 12.5 mg per day; more preferably 
the amlodipine is administered in an amount of from about 0.8 mg to about 7.5 mg per day; 
most preferably the amlodipine is administered in an amount of about 2.5 mg per day. 
Preferably the amlodipine is administered as the maleate or besilate. 

30 

Preferably the formulation of the present invention comprises more than one blood 
pressure lowering agent. More preferably the formulation comprises two blood pressure 
lowering agents. Most prefembly the formulation comprises three blood pressure lowering 



wo 01/76632 PCT/GBOl/01618 

20 

agents. Preferably the blood pressure lowering agents will be independently selected from 
a diuretic, a beta blocker, an ACE inhibitor, an angiotensin II receptor antagonist, and a 
calcium channel blocker. More preferably the blood pressure lowering agents will be 
independently selected from a diuretic, a beta blocker, and an ACE inhibitor. 

5 

Preferably the lipid-regulating agent is a 3-hydroxy-3-methylglutaryl coenzyme A (HMG 
CoA) reductase inhibitor, also called a statin. Preferably the statin is atorvastatin, 
simvastatin, cerivastatin, fluvastatin, or pravastatin. More preferably the statin is 
atorvastatin or simvastatin. Most preferably the statin is atorvastatin. Lipid-regulating 

10 drugs are categorised in Section 2.12 of the British National Formulary of Mach 2000 and 
in other equivalent national formularies or phamiacopoeias. Preferably the atorvastatin is 
administered in an amount of from about 2 mg to about 50 mg per day; more preferably the 
atorvastatin is administered in an amount of from about 3 mg to about 30 mg p^ day; most 
preferably the atorvastatin is administered in an amount of about 10 mg per day. 

1 5 Preferably the simvastatin is administered in an amount of from about 2 mg to about 60 mg 
per day; more preferably the atorvastatin is administ^d m an amount of from about 3 mg 
to about 40 mg per day; most preferably the atorvastatin is administered in an amount of 
from about 10 mg to about 20 mg per day. 

20 Preferably the platelet function altering agent is aspirin, ticiopidme, dipyridamole, 
clopidogrel, or a glycoprotein Ilb/nia receptor inhibitor such as abciximab, or a non- 
steroidal anti-inflammatory drug such as ibuprofen. Most preferably the platelet function 
altering agent is aspirin. Platelet fimction altering agents are categorised in Section 2.9 of 
the British National Formulary of March 2000 and in other equivalent national formularies 

25 or pharmacopoeias. Non-steroidal anti-inflammatory drugs are categorised in Section 
10.1.1 of the British National Formulary of March 2000 and in other equivalent national 
formularies or pharmacopoeias. Preferably the aspirin is administered in an amount of 
from about 15 mg to about 500 mg per day; more preferably the aspirin is administered in 
an amoxmt of from about 25 mg to about 250 mg per day; most preferably the aspirin is 

30 administered in an amount of about 75 mg per day. 

Preferably the serum homocysteine lowering agent is foUc acid, vitamin B6, or vitamin 
B 12, or a combination of two or three of these. Most preferably the serum homocysteine 
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lowering agent is folic acid. Preferably the folic acid is administered in an anciount of from 
about 0.2 mg to about 4 mg per day; more preferably the folic acid is administered in an 
amount of from about 0.4 mg to about 2 mg per day; most preferably the folic acid is 
administered in an amount of about 0.8 mg per day. 

5 

Most preferably the formulation used in the method of the invention comprises: 

i) about 12.5 mg hydrochlorothiazide, about 25 mg atenolol, and about 5 mg 
enalapril as blood pressure lowering agents, 

ii) about 1 0 mg atorvastatin as lipid-regulating agent, 

10 iii) about 75 mg aspirin as platelet function altering agent, and 

iv) about 0.8 mg folic acid as serum homocysteine lowering agent 

Alternatively the formulation used in the method of the invention comprises: 

i) about 12.5 mg hydrochlorothiazide, about 25 mg atenolol, and about 5 mg 
1 5 enalapril as blood pressure lowering agents, 

ii) about 10-20 mg simvastatin as lipid-regulatii^ agent, 

iii) about 75 mg aspirin as platelet function altering agent, and 

iv) about 0.8 mg folic acid as serum homocysteine lowering agent 

20 Alternatively the formulation used in the method of the invention comprises: 

i) about 12.5 mg hydrochlorothiazide, about 25 mg atenolol, and about 2,5mg 
amlodipine maleate as blood pressure lowering agents, 

ii) about 1 0-20 mg simvastatin as lipid-regulating agent, 

iii) about 75 mg aspirin as platelet function altering agent, and 

25 iv) about 0.8 mg folic acid as serum homocysteine lowering agent 

Alternatively the formulation used in the method of the invention comprises: 

i) about 12.5 mg hydrochlorothiazide, about 2,5mg amlodipine maleate, and 
about 5 mg enalapril as blood pressure lowering agents, 
30 ii) about 1 0-20 mg simvastatin as lipid-regulating agent, 

iii) about 75 mg aspirin as platelet fimction altering agent, and 

iv) about 0.8 mg folic acid as serum homocysteine lowering agent 
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Optionally the method of the present invention further comprises an active principal from a 
fifth category comprising anti-oxidants. Preferably the antioxidant is vitamin E. 

Preferably the active principals are administered orally to a patient. 

5 

The use of the formulation may reduce the risk of cardiovascular disease by at least 80%. 
Preferably, the use of the formulation reduces the risk of cardiovascular disease by at least 
50%, more preferably the use of the formulation reduces the risk of cardiovascular disease 
by at least 60%, even more preferably the use of the formulation reduces the risk of 
10 cardiovascular disease by at least 70%, most preferably the use of the formulation reduces 
the risk of cardiovascular disease by at least 80%. 

The invention fiirther provides formulations for use in the treatment of cardiovascular 
disease. 

15 

In a further aspect of the invention there is provided a formulation comprising at least two 
blood pressure lowering agents, each selected from a different physiological mode of 
action selected from a diuretic, a beta blocker, an angiotensin converting enzyme (ACE) 
inhibitor, an angiotensin 11 receptor antagonist, and a calcium channel blocker, and an 
20 active principal from at least two of the follovydng three categories: 

i) at least one lipid-regulating agent, 

ii) at least one platelet function altering agent, and 

iii) at least one serum homocysteine lowering agent 

25 As used herein, physiological mode of action refers to the way in which an active principal 
exerts its activity on flie body of a patient 

Current clinical practice is to treat individual risk factors as they present themselves in any 
given person. TTius, under current clinical practice, individuals presenting clinical risk 
30 factors of cardiovascular disease are treated to retum the risk factors (e.g. blood pressure or 
lipid level) to the so-called normal value, but no lower, by the application of one of many 
active principals known in the art. 
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Preferably the formulation has active principals from two of the three categories, i), ii) and 
iii). More preferably the formulation has active principals from categories i) and ii). Most 
preferably the formulation comprises active principals from all three categories, i), ii), iii). 
Optionally the formulation comprises more than one active principal from one or more of 
5 the three categories. 

The diuretic, the beta blocker, the ACE inhibitor, the angiotensin II receptor antagonist and 
the calcium channel blocker are preferably those referred to above, preferably in the doses 
referred to above. Similarly the lipid-regulating agent, the platelet fimction altering agent, 
10 and the serum homocysteine lowering agent are preferably those referred to above, 
preferably in the dose referred to above. 

Under current clinical practice for the use of blood pressure lowering agents, such a 
formulation in, for example, a single dosage form would not be considered useful given the 

1 5 clinical practice of only providing an additional blood pressure reducing active principal if 
a first blood pressure reducing active principal, or at most two such drugs in combination, 
fails to provide the desired lowering of blood pressure. The present inventors have 
demonstrated that the effect of different classes of the blood pressure reducing active 
principals act independently and therefore combinations of two or more blood pressure 

20 reducing active principals in a single dose produce an additive effect, greatly improving 
efficacy. Moreover the use of lipid-regulatmg, platelet fimction altering and serum 
homocysteine altering agents in combination with blood pressure lowering agents to 
reduce a person's overall risk of cardiovascular disease runs contrary to current clinical 
practice. 

25 

It will be understood that providing a formulation where the dose of a blood pressure 
lowering agent is below the lower therapeutic dose for the blood pressure lowering agent is 
contrary to the art. The lower therapeutic dose for any given blood pressure lowering 
agent is readily determinable by the skilled addressee by reference to the British National 
30 Formulary of March 2000 in common use in the country of this patent at the time of 
writing. 
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There is fiirther provided a formulation comprising active principals from at least two of 
the following three categories: 

i) at least one blood pressure lowering agent, 

ii) at least one platelet fimction altering agent, and 
5 iii) at least one serum homocysteine lowering agent, 

wherein the dose of the blood pressure lowering agent, if present, is below the lower 
therapeutic dosage for the blood pressure lowering agent. 

Alternatively there is provided a formulation comprising at least one blood pressure 
10 lowering agent and active principals from at least one of the following three categories: 

i) at least one lipid-regulating agent, 

ii) at least one platelet function altering agent, and 

iii) at least one serum homocysteine lowering agent, 

wherein the dose of the blood pressure lowering agrat, if present, is below the lower 
1 5 therapeutic dosage for the blood pressure lowering agent 

Again, the blood pressure reducing agent, flie lipid-regulating agent, the platelet frinction 
altering agent, and the serum homocysteine lowering agent are preferably those referred to 
above, preferably in the doses referred to above. 

20 

In a preferred mode of operation, the present invention relates to treating individuals 
irrespective of the levels of any risk factors and without any test vdiatsoever. Preferably 
selection is based only on a person's age, sex and history of existing cardiovascular 
disease. In this mode, the avoidance of deleterious side effects is important Accordingly, 
2S it is appropriate for the formulation to contain a lower amount of the blood pressure 
lowering agent than the normal clinical dose. This is entirely contrary to the state of the 
art, which provides formulations containing active principals at or around the frill 
therapeutic dose. 

30 In another aspect of the iavention there is provided a formulation comprising active 
principals from at least three of the following four categories: 

i) at least one blood pressure lowering agent, 

ii) at least one Upid-regulating agent. 
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iii) at least one platelet function altering agent, and 

iv) at least one serum homocysteine lowering agent. 



Again, the blood pressure reducing agent, the lipid-regulating agent, the platelet function 
5 altering agent, and the serum homocysteine lowering agent are preferably those referred to 
above, preferably in the dose referred to above. 

Preferably, the formulation contains a dose of a blood pressure lowering agent which is 
about half the recommended dose at the lower end of the recommended therapeutic range 
1 0 for the blood pressure lowering agent 



Most preferably, the formulation comprises: 

i) about 12.5 mg hydrochlorothiazide, about 25 mg atenolol, and about 5 mg 
enalapril as blood pressure lowering agents, 

1 5 ii) about 1 0 mg atorvastatin as a lipid-regulating agent, 

iii) about 75 mg aspkin as a platelet function altering agent, and 

iv) about 0.8 mg folic acid as a serum homocysteine lowering agent 

Alternatively, the formulation comprises: 
20 i) about 12.5 mg hydrochlorothiazide, about 25 mg atenolol, and about S mg 

enalapril as blood pressure lowering agents, 

ii) about 10-20 mg simvastatin as a Upid-regulating agent, 

iii) about 75 mg aspirin as a platelet function altering agent, and 

iv) about 0.8 mg folic acid as a serum homocysteine lowering agent 

25 

Alternatively the formulation used in the method of the invention comprises: 

i) about 12.S mg hydrochlorothiazide, about 25 mg atenolol, and about 2.Smg 
amlodipine maleate as blood pressure lowering agents, 

ii) about 10-20 mg simvastatin as lipid-regulating agent, 

30 iii) about 75 mg aspirin as platelet fimction altering agent, and 

iv) about 0.8 mg folic acid as serum homocysteine lowering agent. 



Alternatively the formulation used in the method of the invention comprises: 
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i) about 12.5 mg hydrochlorothiazide, about 2.5ing amlodipine maleate, and 
about 5 mg enalapril as blood pressure lowering agents, 

ii) about 10-20 mg simvastatin as lipid-regulating agent, 

iii) about 75 mg aspirin as platelet function altering agent, and 

i iv) about 0.8 mg folic acid as serum homocysteine lowering agent. 



In a still further aspect of the invention, there is provided the use of active jprincipals from 
two or more of the following three categories: 

i) at least one blood pressure lowering agent, 
10 ii) at least one lipid-regulating agent, and 

iii) at least one serum homocysteine lowering agent, 
with or without at least one platelet function altering agent, for the manu&cture of a 
formulation for administration to an individual without measuring, or if measured 
regardless of the level of, one or more of the risk factors of cardiovascular disease selected 
1 5 from blood pressure, serum cholesterol, serum homocysteine and platelet function. 

Alternatively, there is provided the use of at least one blood pressure lowering agent and at 
least one active principal from at least one of the following two categories: 
i) at least one lipid-regulating agent, and 
20 ii) at least one serum homocysteine lowering agent, 

with or without at least one platelet function altering agent, for the manufacture of a 
formulation for administration to an individual without measuring, or if measured 
regardless of the level of, one or more of the risk factors of cardiovascular disease selected 
from blood pressure, serum cholesterol, serum homocysteine and platelet function. 

25 

The formulation of the present invention can be administered by oral or parenteral routes, 
including intravenous, intramuscular, subcutaneous, transdermal (including patches), 
airway (aerosol), rectal and topical (including buccal and sublingual) administratiotL 
Preferably the formulation of the present invention is provided in a form suitable for oral 
30 administration. For oral administration, the formulation of the present invention is 
preferably in the form of a tablet, a capsule, a pill, a powder, granules, a solution, or a 
suspension. 
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Tablets for oral use may include the components mixed with phannaceutically acceptable 
excipients such as inert diluents, disintegrating agents, binding agents, lubricating agents, 
sweetening agents, flavouring agents, colouring agents and preservatives. Suitable inert 
diluents include sodium and calcium carbonate, sodium and calcium phosphate, and 
5 lactose, while com starch and alginic acid are suitable disintegrating agents. Binding 
agents may include starch and gelatin, while the lubricating agent, if present, will generally 
be magnesium stearate, stearic acid or talc. If desired, the tablets may be coated with a 
material such as glyceryl monostearate, glyceryl distearate, cellulose acetate phthalate, 
hydroxypropylcellulose phthalate, polyvinylacetate phthalate, methyhnethacrylate 
10 polymer, a polymer mixture such as Eudragit®, a cellulose derivative, zein, wax or similar 
material, or any other dissolvable coat, to delay absorption in the gastrointestinal tract 

Capsules for oral use include hard gelatin capsules in which the components are mixed 
with a solid diluent, and soft gelatin capsules \^erein the components are mixed with 
15 water or an oil such as peanut oil, Uquid paraflfin or olive oil. The components may be 
compartmentalised within a capsule to prev^t contact during storage. 

Preferably one or more of the active principals is enteric coated before tableting or 
encapsulation. Preferably the platelet function altering agent in particular aspirin, consists 
20 of enteric coated beads or granules before tableting or encapsulation. Preferably the vfbole 
tablet or capsule is enteric coated. Preferably the enteric coating material comprises 
cellulose acetate phthalate, hydroxypropylcellulose phthalate, polyvinylacetate phthalate, 
methyhnethacrylate polymer or a polymer mixture such as Eudragit®. 

25 Preferably one or more of the active principals is delay-release coated before tableting or 
encapsulation. Preferably tifie platelet function altering agent, in particular aspirin, consists 
of delay-release coated beads or granules before tableting or encapsulatioiL Preferably the 
whole tablet or capsule is delay-release coated. Preferably the delay-release coating 
material comprises cellulose acetate phthalate, hydroxypropylcellulose phthalate, 

30 polyvinylacetate phthalate, methylmethaaylate polymer, a polymer mixture such as 
Eudragit®, a cellulose derivative, zem, glyceryl monostearate or glyceryl distearate. 
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Preferably the delay-release tablet is formed from a matrix comprising wax or similar 
material. Alternatively, the delay-release tablet is an erodable tablet formed from a 
cellulose derivative or sinniilar material. Alternatively, the delay-release tablet is coated 
with a dissolvable coat. 

5 

The desired dose is preferably presented once daily, but may be dosed as two, three, four 
or more sub-doses administered at appropriate intervals throughout the day. Preferably the 
active principals are present in the tablet, capsule, pill, powder, granules, solution, or 
suspension in amounts suitable for administration once, twice, or three times per day. 
10 More preferably the active principals are present in the tablet, capsule, pill, powder, 
granules, solution, or suspension in amounts suitable for administration once per day. 

All preferred dosages are calculated to be at levels optimising the ratio of benefit to hazard, 
i.e. the ratio of reduction of the risk of cardiovascular disease to the risk of adverse effects 
15 of the administered agent. 

Preferably the formulation is used as a medicament More preferably tiie formulation is 
used as a medicament for the prevention of cardiovascular disease. Most preferably the 
formulation is used as a medicament for the prevention of ischa^nic heart disease. 
20 Alternatively, most preferably the formulation is used as a medicament for the prevention 
of stroke or transient ischaemic attack. 

Preferably the formulation is used in men and women above a specified age for the 
reduction in the risk of cardiovascular disease. Alternatively the fomulation is used in 
25 men and women with an estimated risk of cardiovascular disease above a specified level, 
wherein the risk is determined by measurement of risk factors used in conjunction with a 
person's age and sex. The formulation is also used in persons with a clinical history of 
coronary artery disease or cardiovascular disease irrespective of age or the values of risk 
factors. 

30 

Preferably the use of the formulation of the present invention reduces the risk of 
cardiovascular disease by at least 80%. 



wo 01/76632 PCT/GBOl/01618 

29 

The present invention further provides the use of the formulation of the present invention 
for the manufacture of a medicament for the prevention of cardiovascular disease, 
preferably the manufacture of a medicament for the prevention of ischaemic heart disease 
or stroke. Preferably the medicament is used in men and women above specified ages for 
5 the reduction in the risk of cardiovascular disease. Alternatively the medicament is used in 
men and women with an estimated risk of cardiovascular disease above a specified level, 
wherein the risk is determined by measurement of risk factors used in conjunction with a 
person's age and sex. 

10 The present invention further provides a method of preparing the formulation of the 
present invention, comprising the steps of: 

i) mixing the two or more active principals optionally with one or more 
pharmaceutically acceptable excipients, and 

ii) forming the mixture into a tablet, a capsule, a pill, a powder, granules, a 
1 5 solution, or a suspension suitable for oral administration to a patient. 

Brief Description of the Drawing 

Figure 1 is a graph showing the relative risk (95% confidence limits) of stroke according to 
20 blood pressure (reference 1). Both vertical and horizontal axes are plotted on logarithmic 
scales. 

Figure 2 is a graph showing the relative risk (95% confidence limits) of ischaemic heart 
disease (JHD) according to blood pressure (reference 1). Both vertical and horizontal axes 
25 are plotted on logarithmic scales. 

Figure 3 is a graph showing the mortality (95% confidence limits) fix)m ischaemic heart 
disease according to serum cholesterol (refo^ence 2). Both vertical and horizontal axes are 
plotted on logarithmic scales. 

30 

Figure 4 is a graph showing the relative risk (95% confidence limits) of ischaemic heart 
disease according to serum homocysteine (reference 3). Both vertical and horizontal axes 
are plotted on logaritiimic scales. 
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Figure 5 is a graph showing the relative risk (95% confidence limits) of ischaemic heart 
disease according to platelet aggregation (reference 4). The vertical axis is plotted on a 
logarithmic scale. 

5 

Figure 6 is a bar chart depicting the deaths &om cardiovascular disease above and below 
the agQ of 55 for men and for women. 

Figure 7 is a graph showing the relative distributions of diastolic blood pressure (in 
10 mmHg) in persons who subsequently die from a stroke and in persons of the same age who 
do not subsequently die from a stroke (If the false positive rate (FPR) is 5%, then the 
detection rate (DR) is 15%). 

Figure 8 is a gr^h showing tfie relative distributions of diastolic blood pressure (in 
15 mmHg) in persons v/ho subsequently die from ischaemic heart disease and in persons of 
the same age who do not subsequently die from ischaemic heart disease (If the false 
positive rate (FPR) is 5%, then the detection rate (DR) is 13%). 

Figure 9 is a graph showing the relative distributions of serum cholesterol (in nmiol/1) in 
20 persons who subsequently die fit>m ischaemic heart disease and in p^ons of the same age 
who do not subsequently die from ischaemic heart disease Qf the false positive rate (FPR) 
is 5%, then the detection rate (DR) is 15%). 

For each of the frictors fliat affect the risk of heart disease and stroke and that can be 
25 favourably altered by drug therapy (blood pressure^ serum cholesterol, semm 
homocysteine and platelet function), the relationships with heart disease and stroke are 
continuous across the range of values in Western populations. The higher the value of the 
risk factor, the greater is the risk of heart disease and stroke; an increased risk is not 
confined to persons with unusually high values of the risk factors. For each of the four risk 
30 factors, this continuoiis proportionate relationship has been established by two classes of 
evidence. 
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The first is a series of epidemiological studies in which measurements were made on a 
large number of persons and the values of the risk factors correlated against the subsequent 
incidence of heart attacks and stroke. Figures 1 to 5 show five sets of data on the 
relationships between cardiovascular risk factors and the incidence of ischaemic heart 
5 disease or stroke (namely, blood pressure and stroke, blood pressure and ischaemic heart 
disease, serum cholesterol and ischaemic heart disease, serum homocysteine and ischaemic 
heart disease, body mass index and ischaemic heart disease). The data are either from 
single large epidemiological studies or from studies m which the data from several smaller 
studies have been combined (references 1-4). The study populations have been divided 

10 into subgroups (five equal subgroups in three of the five relationships shown) according to 
ranked values of the risk factor, as shown on the horizontal axes. Incidence, on the vertical 
axes, is plotted on a logarithmic (or proportional) scale. In each case the relationship is 
well described by a straight line, and in Figures 1 to 4 the 95% confidence intervals on 
each of the estimates of incidence are inconsistent with a relationship that is markedly non- 

IS linear. The linear relationship indicates that given a change in one of the risk factors from 
any point on the distribution is associated with a constant proportionate change in the risk 
of heart disease and stroke. 

The second class of evidence is randomised controlled trials in v^ch medication was 
20 given to lower the risk factors. Randomised trials have shown tiiat drugs tiiat lower blood 
pressure produced the same proportionate reduction in the incidence of heart attacks and 
stroke, irrespective of whether the starting blood pressure was high or average (reference 
5). Shnilarly, randomised trials have shown that drugs that lower serum cholesterol have 
produced the same proportionate reduction in the incidence of heart attacks and stroke, 
25 irrespective of whether the starting concentration of serum cholesterol was high or average 
(references 6-7). Randomised trials have shown that aspirin reduces the incidence of heart 
attacks and stroke in both high risk and low risk persons (reference 8) (platelet function 
was not measured in the aspirin trials). For serum homocysteine no randomised trials are 
yet available, but evidence is available on persons with diJBFerent genetic disorders that 
30 increase serum homocysteine concentration to varying extents; the increase in risk of 
cardiovascular disease in the diflferent disorders is conunensumte with the increase in 
serum homocysteine (references 3, 9). 
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Because of this continuous proportionate relationship between each of these risk factors 
and the incidence of ischaemic heart disease and stroke, it would be appropriate to alter all 
four of them in a person whose risk is high for any reason - a particularly high blood 
pressure for example, some genetic predisposition (recognised or unrecognised), or simply 
5 increasing age. The decision that preventive treatment in an individual is worthwhile 
should be based on the person's overall level of risk of a heart attack or stroke, not on the 
level of a particular risk factor. Because of the constant proportionate relationship, the 
benefit will be greater in those whose risk is greater. The preferred approach therefore is 
to use all these agents to lower risk in persons whose existing overall risk is above a 
10 specified level. There is a need for a treatment strategy and a formulation that will 
combine the benefits of all of them, while minimising the occurrence of adverse effects 
(thereby increasing the potency: hazard ratio), and for the formulation to be available on a 
wide scale to individuals above a specified risk of having a major cardiovascular episode. 

15 As stated above, the classical cardiovascular risk factors (blood pressure, serum 
cholesterol, serum homocysteine) are poor screening tests in discriminating between 
persons who do and do not develop cardiovascular disease. A more discriminatory 
determinant of risk is age: the incidence of myocardial infarction and stroke doubles with 
every eight years of advancing age. By contrast, a doubling of risk occurs over a wide 

20 span of the distributions of the four risk factors (references 3, 4, 11, 12) (approximiately 
from the Sth centile of the distributions to tibte SOth, or fix)m the SOth to the 9Sth). Sex is 
also an important determinant of risk - the incidence in women at any age is about the 
same as that in men ten years younger. However, the single most important determinant of 
a person's risk is the presence of costing disease: in a person vAio has akeady had a heart 

25 attack or a stroke, for example, the risk of death firom cardiovascular disease is about 5% 
per year, irrespective of age, sex, or the values of the risk factors. 

The formulation of the present invention contains various components all designed to 
reduce the risk of cardiovascular disease by changing different predisposing risk fectors. 
30 The formulation is prepared in doses that maximise efficacy and minimise adverse effects. 
Preferably the formulation is offered to all persons above a certain age or risk cut-off. The 
start of treatment could be determined firstiy by a person's history of existing disease: any 
person with a history of previous myocardial infarction or angina, or a previous stroke or 
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transient ischaemic attack, irrespective of age, sex, or the values of the risk fectors, would 
be at sujQScient risk to take the integrated formulation. In persons with no history of past 
disease, the start of treatment could be determined simply by a person's age and sex so that 
all men above a specified age (say 55 years) would take the integrated fonnulation each 
5 day and women could follow the same strategy but start at an older age (say at age 65 
years). Alternatively, treatment could begin when a person's annual risk of ischaemic 
heart disease and stroke, calculated firom their age, sex, and easily measurable risk factors 
(for example smoking, blood pressure and body mass index) was above a specified value. 
Such a poUcy would be substantially more effective than the current practice of using 

10 pharmacological agents specific for a single risk factor and doing so only m individuals 
with high values of that risk factor or in mdividuals who have already suffered a major 
cardiovascular episode. The proposed new approach also takes into account, where current 
practice does not, that a history of previous cardiovascular disease and, in healthy persons, 
age are far more discriminatory measures of high risk than any of the cardiovascular risk 

15 factors. 

Table 3 shows the risk factors altered by each of these drugs, the amount by which each 
one is changed on average by the preferred dosage, and the resulting expected reduction in 
the risks of ischaemic heart disease and stroke. Table 3 also shows that all the drugs in 

20 combination reduce the risk of ischaemic heart disease by an estimated 88% and of stroke 
by an estimated 86%. This combined estimate is based on the fact that the effects on the 
four different risk factors are unrelated and so the e3q)ected effects of changing each one 
will be independent of each other. This expectation is supported by two classes of 
evidence. Fkst, epidemiological studies (in which the values of the risk factors were 

25 measured m many thousands of persons and tiiie distribution of values examined in those 
who subsequently died of heart disease and stroke and those who did not) have shown that 
blood pressure, serum cholesterol, platelet fimction, and serum homocysteine are largely 
independent of each other in relation to the risk of cardiovascular disease (references 2, 3, 
6, 218). For example the ratio of the risk of a disease event in persons with high blood 

30 pressure and the risk in persons with low blood pressure is similar, krespective of the 
values of serum cholesterol and other risk factors. Second, some randomised clinical trials 
have used combinations of two of the drugs (for example beta blockers and aspirin) in 
patients with ischaemic heart disease and have shown that the effects are independent (that 
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is, the relative risk in patients who took two drugs (compared with the risk in those who 
took none) was similar to the relative risk in persons taking one of the drugs multiplied by 
the relative risk in persons taking the other drug). Accordingly, the effect of the different 
drugs in combination in Table 3 has been calculated by multiplying the effects of each as 
5 shown in footnotes h and j . 



Drug 


Example 
(daily dose) 


Associated 
physiological 
variable (reduction 
produced by drug) 


Expected re 
in risk 
ischaemic 

heart 

disease 


duction 
of: 
stroke 


Thia^de diuretic 
Beta blocker 

ACE inhibitor 


Hydrochlorothiazide (I2.S mg) 
Atenolol (25 mg) 

Enalapril (5 mg) 


Blood pressure 
(12 mmHg diastolic)" 


43%** 




Statin 


Atorvastatin (10 mg) 


Serum cholesterol 
(1.8 mmoUlf 


61%"" 


50%** 


Aspirin 


Aspirin (75 mg) 


Platelet aggregation 


38%*^ 


15%" 


Fohc acid 


Folic acid (0.8 mg) 


Plasma/serum 
homocysteine 
(3 iimoVYf 


15%« 


10%» 


All drugs in 
combination 






88%^ 


86%* 



Table 3 - The constituent drugs in the proposed combined formulation, the cardiovascular 
risk factors that each alter, the amotmt by which each factor would be changed, and the 
1 0 resulting expected reduction in risk of ischaenaic heart disease and stroke. 



* Estimate obtained by us from an analysis of the blood pressure reduction according to 
dose in 187 randonodsed placebo controlled trials of thiazide or thiazide-like diuretics, beta- 
blockers and ACE inhibitors (references 13-199). 

15 ^ Reduction in risk to be expected from the blood pressure reduction of 12 mmHg diastolic, 
from published analyses of cohort studies and randomised controlled trials of blood 
pressure and ischaemic heart disease and stroke (references 1,5). 
^ From published randomised placebo controlled trials of atorvastatin (reference 200), 
^ The reduction in risk to be expected from the serum cholesterol reduction of 1 .8 mmol/I, 

20 from published analyses of cohort studies and randomised controlled trials of serum 
cholesterol and ischaemic heart disease, and of randomised controlled trials of serum 
cholesterol reduction and stroke (references 6, 201, 202). 

^ Estimate obtained by us from an analysis of the results of 14 randomised controlled trials 
of aspirin in dosage of 50-100 mg daily and the incidence of ischaemic heart disease and 
25 stroke (references 203-2 1 6). 

^ A meta-analysis of published randomised controlled trials of folic acid in doses between 1 
mg and 5 mg showed that the maximum reduction in plasma homocysteine is 3 |imol/l and 
that this maxunum reduction is produced by a folic acid dose of 1 mg (reference 217); an 
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unpublished randomised controlled trial performed by us has suggested that a folic acid 
dose of 0.8 mg is the lowest dose that produces this maximum reduction in homocysteine. 
^ The reduction in risk to be expected from the reduction in plasma homocysteine of 3 
[imoI/1 from the results of cohort studies of homocysteine and cardiovascular disease 
5 (references 3, 9). 

100% - [(100% - 43%) X (100% - 61%) X (100% - 38%) x (100% - 15%)] = 88%. 
j 100% - [(100% - 63%) X (100% - 50%) x (100% - 15%) x (100% -10% )] = 86%. 

Table 4 shows estimates of the prevalence of adverse efiects from each of the medications 
10 when taken in the preferred dose (shown as the difference in prevalence between treated 
and placebo groups in randomised trials). The dose of each medication has been chosen to 
maximise the ratio of benefit to hazard. It is recognised that some persons taking a 
combination of six drugs would develop adverse effects that were unacceptable. The 
adverse effects attributable to each of the component medications would be made clear to 
15 persons taking the combined formulation and alternative formulations omitting one or 
more of the component ingredients, with or without a substitute ingredient, would be 
available for persons imable to tolerate one component. 



Drug 


Example 
(daily dose) 


Commonest 
adverse effects 


Prevalence of 
any adverse 

effect in 
randomised 
trials (treated 
minus control) 


Prevalence of 
serious adverse 
effects (those that 

warranted 
withdrawal from 
randomised trial) 
(treated 
minus control) 


Thiazide 
diuretic 


Hydrochlorothiazide 
(12.5 mg) 


dizziness, 
impotence, nausea 


1.4%" 


0.1%* 


Beta blocker 


Atenolol 
(25 mg) 


cold extremities, 
fatigue, dizziness 


5.6%* 


0.9%* 


ACE 
inhibitor 


Enalapril 
(5mg) 


cough 


2.1%" 


0.2%* 


Statin 


Atorvastatin 
(10 mg) 




0.1% 


<0.1% 


Aspirin 


Aspirin 
(75 mg) 


bleeding, 
indigestion 


1.8%' 


0.7%' 
(mainly rectal or 
urinary bleeding) 


Folic acid 


Folic acid 
(0.8 mg) 




<0.1% 


<0.1% 



20 Table 4 - The estimated prevalence of adverse effects of each of the six drugs to be 

included in the integrated formulation 
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* Estimate obtained by us from an analysis of the prevalence of adverse eJBFects according 
to dose in 187 randomised placebo controlled trials of thiazide diuretics, beta-blockers and 
ACE inhibitors (references 13-199). 
5 ^ Estimate obtained by us from an analysis of the prevalence of adverse effects in 14 
randomised placebo controlled trials of aspirin in dosage between 50 and 100 mg 
(references 203-216). 

10 The doses of the first three drugs listed in Tables 3 and 4 (the drugs used to lower blood 
pressure) are half the present standard (or recommended) dose. Table 5 shows the 
reduction in blood pressure and in the incidence of ischaemic heart disease and stroke, and 
the prevalence of adverse effects, from using half standard dose (as in Tables 3 and 4) and 
from using the present standard (or recommended) dose. There is little loss of efficacy 

15 using half standard dose, but the prevalence of adverse effects is reduced by almost half. 
In other words, the ratio of benefit to hazard is greater. The preferred dose of aspirin is the 
dose generally used in the prevention of cardiovascular disease (75 mg/day); Ons is much 
less than the dose necessary to relieve pain. 





Half standard dose 
(preferred dose) 


Standard dose 


Reduction in diastolic blood pressure 


12 mmHg 


15 mmHg 


Proportionate reduction in incidence of: 






ischaemic heart disease 


43% 


50% 


stroke 


63% 


71% 


Prevalence of adverse effects 


9% 


16% 



20 



Table 5 - The combined effect of three drugs that lower blood pressure (a thiazide diuretic, 

a beta blocker and an ACE inhibitor) in lowering blood pressure, and reducing the 
incidence of ischaemic heart disease and stroke, together with the combined prevalence of 
adverse effects, according to whether the drugs are given in half standard 
25 dose or standard dose. 

Estimates v^ere obtained by us from an analysis of the blood pressure reduction and 
prevalence of adverse effects according to dose in 187 randomised placebo controlled trials 
of thiazide diuretics, beta-blockers and ACE inhibitors (references 13-199). The 
30 corresponding reductions in incidence of ischaemic heart disease and stroke are those to be 
expected from the blood pressure reductions, from published analyses of cohort studies and 
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randomised controlled trials of blood pressure and ischaemic heart disease and stroke 
(references 1, 5). 



It will be understood that the present invention has been described above by way of 
5 example only. The examples are not intended to limit the scope of. the invention. Various 
modifications and embodiments can be made without departing from the scope of the 
invention, which is defined by the following claims only. 
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Claims 

1. A formulation comprisiag at least two blood pressure lowering agents, each selected 
from a different physiological mode of action selected from a diuretic, a beta blocker, 

5 an angiotensin converting enzyme (ACE) inhibitor, an angiotensin II receptor 
antagonist, and a calcium channel blocker, and an active principal from at least two of 
the folTowing three categories: 

i) at least one lipid-regulating agent, 

ii) at least one platelet function altering agent, and 
10 iii) at least one serum homocysteine lowering agent. 

2. A formulation according to claim 1, wherein the dose of the each blood pi^sure 
lowering agent is below the lower therapeutic dosage for the blood pressure lowering 
agent 

15 

3. A formulation comprising active principals from at least two of the following three 
categories: 

i) at least one blood pressure lowering agent, 

ii) at least one platelet function altering agent, and 
20 iii) at least one serum homocysteine lowering agent, 

wherein the dose of the blood pressure lowering agent, if present, is below the lower 
therapeutic dosage for the blood pressure lowering agent 

4. A formulaition comprising at least one blood pressure lowering agent and active 
25 principals from at least one of the following three categories: 

i) at least one lipid-regulating agent, 

ii) at least one platelet function altering agent, and 

iii) at least one serum homocysteine lowering agent, 

wherein the dose of the blood pressure lowering agent is below the lower therapeutic 
30 dosage for the blood pressure lowering agent 

5. A formulation comprising active principals from at least three of the following four 
categories: 
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i) at least one blood pressure lowering agent, 

ii) at least one lipid-regulating agent, 

iii) at least one platelet function altering agent, and 

iv) at least one serum homocysteine lowering agent. 

5 

6. The formulation according to any one of the preceding claims, wherein the dose of the 
blood pressure lowering agent is about half the lower therapeutic dosage for the blood 
pressure lowering agent 



10 7. The formulation according to any one of the preceding claims comprising: 

i) about 12.5 mg hydrochlorothiazide, about 25 mg atenolol, and about 5 mg 
enalapril as blood pressure lowering agents, 

ii) about 10 mg atorvastadn as a lipid-regulating agent, 

iii) about 75 mg aspirin as a platelet function altering agent, and 

1 5 iv) about 0.8 mg folic acid as a serum homocysteine lowering agent; 
wherein each specified dose is the daily dose. 



8. The formulation according to any one of the preceding claims comprising: 

i) about 12.5 mg hydrochlorolfaiazide, about 25 mg atenolol, and about 5 mg 
20 enalapril as blood pressure lowering agents, 

ii) about 10-20 mg simvastatin as a lipid-regulating agent, 

iii) about 75 mg aspirin as a platelet function altering agent, and 

iv) about 0.8 mg folic acid as a s^iun homocysteine lowering agent; 
wherein each specified dose is flie daily dose. 



25 



The formulation of any one of the preceding claims, i^erein the formulation does not 
comprise a platelet function altering agent 



10, Use of active principals firom two or more of the follovdoag fliree categories: 
30 i) at least one blood pressure lowering agent, 

ii) at least one hpid-regulating agent, and 

iii) at least one serum homocysteine lowering agent, 
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with or without at least one platelet function altering agent, for the manufacture of a 
formulation for administration to an individual without measuring, or if measured 
regardless of the level of, one or more of the risk factors of cardiovascular disease 
selected from blood pressure, serum cholesterol, serum homocysteine and platelet 
5 function. 

1 1 . Use of at least one blood pressure lowering agent and at least one active principal from 
at least one of the following two categories: 

i) at least one lipid-regulating agent, and 

10 ii) at least one serum homocysteine lowering agent, 

with or without at least one platelet function altering agent, for the manufacture of a 
formulation for administration to an individual without measuring, or if measured 
regardless of the level of, one or more of the risk factors of cardiovascular disease 
selected from blood pressure, serum cholesterol, serum homocysteine and platelet 

15 function. 

12. A method for reducing the risk of cardiovascular disease comprising administering 
simultaneously, separately or sequentially, active principals from at least two of the 
following three categories: 

20 i) at least one blood pressure lowering agent, 

ii) at least one lipid-regulating agent, and 

iii) at least one serum homocysteine lowering agent, 

with or without at least one platelet function altering agent, to an individual without 
measuring, or if measured regardless of the level of, one or more of the risk factors of 
25 cardiovascular disease selected from blood pressure, serum cholesterol, serum 
homocysteine and platelet function. 

13. A method for reducing the risk of cardiovascular disease comprising administering 
simultaneously, separately or sequentially, at least one blood pressure lowering agent 

30 and at least one active principal from at least one of the following two categories: 

i) at least one Hpid-regulating agent, and 

ii) at least one serum homocysteine lowering agent. 
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with or without at least one platelet function altering agent, to an individual without 
measuring, or if measured regardless of the level of, one or more of the risk factors of 
cardiovascular disease selected from blood pressure, serum cholesterol, serum 
homocysteine and platelet function. 

5 

14. The use or method according to any one of claims 10 to 13, wherem the active 
principals are administered to an individual above a predetemiined age. 

15. The use or method according to any one of claims 10 to 14, wherein the method is 
10 appUed to an individual who has not previously been diagnosed as having had the 

clinical symptoms of cardiovascular disease. 

16. The use or method according to any one of clauns 10 to 14, wherein the method is 
applied to an individual who has previously been diagnosed as having had the cUnical 

1 5 symptoms of cardiovascular disease. 

17. The use or method according to claim 16, wherein the cardiovascular disease is 
ischaemic heart disease. 



20 18. The use or method according to claim 16, wherein the cardiovascular disease is stroke 
or transient ischaemic attack. 

19. The use or method according to any one of claims 10 to 14, wherein the individual's 
annual risk of having ischaemic heart disease or a stroke within the next 5 years is 
25 judged to be more than a specified level, statistically estimated from a combination of 
their age, sex and measurable risk factors such as blood pressure, serum cholesterol, 
serum homocysteine and smoking habits. 



30 



20. The use or method according to claim 19, wherein the specified level is 2%. 

21. The use or method according to any one of claims 10 to 20, wherein the active 
principals are administered simultaneously in a smgle dosage form. 
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22. The use or method according to any one of claims 10 to 21, wherein the dosage of at 
least one of the active principals is selected to maKimise the potency to hazard ratio, 
attaining a near maximal reduction of risk of cardiovascular disease whilst minimising 
undesirable side effects. 

5 

23. The use or method according to any one of claims 10 to 22, wherein the dose of a 
blood pressure lowering agent is below the lower therapeutic dosage for the blood 
pressure lowering agent to further maximise the potency to hazard ratio. 

10 24. The use or method according to any one of claims 10 to 23, wherein the dose of a 
blood pressure lowering agent is about half the lower therapeutic dosage for the blood 
pressure lowering agent 

25. The use, method or formulation according to any one of the preceding claims, wherein 
15 the lipid-regulating agent is a statin. 

26. The use, method or formulation according to one of the any preceding claims, wherein 
the platelet function altering agent is aspirin, ticlopidine, dipyridamole, clopidogrel, a 
glycoprotein Ttb/ULa receptor inhibitor, or a non-steroidal anti-inflammatory drug. 

20 

27. The use, method or foniiulation according to any one of the preceding claims, wherein 
the serum homocysteine lowering agent is folic acid, vitamin B6, or vitamin B12. 

28. The use, me&od or formulation according to any one of the preceding claims, 
25 comprising: 

i) about 12.5 mg hydrochlorofliiazide, about 25 mg atenolol, and about 5 mg 
enalapril as blood pressure lowering agents, 

ii) about 10 mg atorvastatin as a lipid-regulating agent, 

iii) about 75 mg aspirin as a platelet function altering agent, and 

30 iv) about 0.8 mg folic acid as a serum homocysteine lowering agent; 
wherein each specified dose is the daily dose. 
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29. The use, method or formulation according to any one of the preceding claims, 
comprising: 

i) about 12.5 mg hydrochlorothiazide, about 25 mg atenolol, and about 5 mg 
enalapril as blood pressure lowering agents, 
5 ii) about 1 0-20 mg simvastatin as a lipid-regulating agent, 

iii) about 75 mg aspirin as a platelet function altering agent, and 

iv) about 0.8 mg folic acid as a serum homocysteine lowering agent; 
wherein each specified dose is the daily dose. 

10 30. The use, method or formulation according to any one of the preceding claims, 
comprising: 

i) about 12.5 mg hydrochlorothiazide, about 25 mg atenolol, and about 2.5mg 
amlodipine maleate as blood pressure lowering agents, 

ii) about 10-20 mg simvastatin as lipid-regulating agent, 

15 iii) about 75 mg aspirin as platelet function altering agent, and 

iv) about 0.8 mg folic acid as serum homocysteine lowering agent 
AJsdierein each specified dose is the daily dose. 

31. The use, method or formulation according to any one of the preceding claims, 
20 comprising: 

i) about 12.S mg hydrochlorothiazide, about 2.5mg amlodipine maleate, and 
about S mg enal^ril as blood pressure lowering agents, 

ii) about 1 0-20 mg simvastatin as lipid-regulating agent, 

iii) about 75 mg aspirin as platelet function altering agent, and 

25 iv) about 0.8 mg folic acid as serum homocysteine lowering agent 

wherein each specified dose is the daily dose. 

32. The use, method or formulation accordii^ to any one of the preceding claims, further 
comprising an active principal firom a fifth category comprising anti-oxidants. 



30 



33. The use, method or formulation according to any one of the preceding claims, provided 
in a form suitable for oral administration to a patient 



wo 01/76632 PCT/GBOl/01618 

64 

34. The use, method or formulation according to any one of the preceding claims, wherein 
use of the formulation reduces the risk of cardiovascular disease by at least 80%. 
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